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1 1 

Ru. Rh^ Pd. Ag. I r. PtWAn:^-hmm^^{i^-^J:<t^-miik±<^^^ 
mAt. Mn. Fe. Co. Ni. C uRTfZ ni)>hMi£i^^'p-^J: < t i,-m}^J^±<DMm 

umm 2 1 
umm 3 1 

umm 5 1 

lfj|B#?LKffi#:{i, Sc. Y. La. Ce. Pr. N d^^hmi^fifz^±m7cmc 
[WW. 6 1 

mim 7 1 

w, 6 \z.%m.<^^\if:^m\Mim^. 
mim 8 ] 

m^-^ 9 1 
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[0 0 0 1 1 
[0 0 0 2] 

y:$.(DW^':^<DMm^<\:i}^mofix\^^^^ti}-h. (P t) ^ (Pd) . 

nv-^i^ (Rh) m(Dn^mm^^^ii^mitmx'^^T)i^^i- (ai 2 os ) ^ojb#: 

[0 0 0 3] 

[0 0 0 4] 
[0 0 0 5] 

h . t::^tfeffi# L T ^) Lxm.=^-'m^iK ^ < ^ i9 . MSSttT^mTi" ^ c g » 

McoWtia-ffi-S 0 0 - 9 0 0 [°C]. i^^tCio-Cli 1 0 0 0 [t:]^®x^i^?Uir$ ^ 

[0 0 0 6] 

Mx.(S\ vSttT;V5 ^tc, ^ij-i^A (Ce) . (Zr) . 1^ (Fe) Ikri- 

(Ni) < t fit. ^ hK'Z^m^X ^ ^-^tPM, (Nd) . 9 

(La) RZfy°^^:ti^'A (Pr) Mi^tL;g>/J;->i < — P t . 
Pd. ]g:tfRh7&-^®(ftL-i,/J?3&< ti>—m^^^^:^^&UKiaWLfzmmi>^^^^fix: 
v^^ (#i^:35:mi#Mo ) o t/c. 3/s';vh (Co) . Ni. Fe. ^UA (Cr) . 

(Mn) ^ t.V^-f fi,;$)-co@Mbt3<^— aiiii^ P t . Rh. P d <7)il'^^ < ^ =^ — ® 

m± t >e>- 5^ i9 . mit^^(o^fj: < ti,—mtp Rh. p d(7)^^:&< t 

^^]:,:h X ^ Km^^fLX\.^:h%'ff^mmmm-^^^^^fix\^^:h (#fp:5:m2#H§o ) 

[#lt« 1 ] #P?iBB 5 9 - 2 3 0 6 3 9 (^ 2 H) 
[#i^^«2] #tt^^3 2 5 1 0 0 d'B-^&m. (m2M) 
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[0 0 0 7] 
[0 0 0 8] 

[0 0 0 9] 

^HH^ti. Ru> Rh. Pd. Ag, Ir. F fRVF Ku-h-hm\iK^'P^J: 
< t am±<7)*#MA^;, Mn. Fe, Co, Ni, C Z n-h^hmm'hZ>{i^-i-£ 

[0 0 10] 

[^i? ^ ^Mi- ^ a6 (omi^(D^m\ 
[0 0 1 1 1 

^:hm-*^7.mtmmmi. Ru . Rh {WJ^M,) , Pd (^N-^i^'-^/A) 

, Ag . I r , Pt (e^) WKn {±) i)-hmmv:h{i^-tj:i h 

i^-m&^±(D^±mhh^ Mn {-^yil'y) , F e (Ife) , C o (3/s^;i.b) . N i (- 

tJB t ^|W|-#?L®ffi#:_htzfl#LT^ 19> -§|5X«^T(7)*^SA^:M^^m<k'^%B 

[0012] 

* (CO) , mmmitm (nox) ^m\L-t^Kmt. \xr\izm-fi>(D'^h^o 

[0013] 

aci) 

C0+ 1/2 O2 -*C02 •••^(1) 

NOx + H2 -^N2 +H 2 O • • • ^ (2) 

NOx +C0^C02 +N2 •••^(3) 

HC + O2 ^H2 O + CO2 •••^(4) 

[0014] 

o^#cDj^^t3{i. WJc#:^'j^tl3<^7X«^^'*^MA^M±tcj|?^fK«L/zm, 
i^^m B U B Ji N o X ^ MTui" ;i) ;^ i; ;p ^ - ^ t 
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[0 0 15] 

m^mit^m B2 1 i)m-^iis:mt- s l n ^ ^ ^ * $ i-o ±ib t i 
m^m^i. ^iimmi si.Knw^f^fzmM^m.it-^'mB i 2±h*^mai 

[0 0 16] 

mWhMo ^(DT)\^^i-\t^ Ti . Zr (i>~;v:n:^'j7i.) #c75tt(MM^a^* 

[0 0 17] 

t . ±I5# ?5r X it'fkfflliife^ \,z^tfi^ *^J1 A t mS^M -f b^t; B "t- ^ # t a ^) M# 

^STC^^coMJrbB w/Aw:^^~0 . 0 1 ~3 5 -^^^ ^ ^ tii^t Lv^o miibBw/A 
w/?)^^0. 0 1 J: ^/h^v^m-^t'fi^ A hSS^S-fb^JilyB (T^^MMm^S^'ilti^-t^ 

Ttst). mjt\^ify^ (HC. H2 . CO^) <^>?. tf;u:t-^^l' J:*M#^«<b#%Bc7)tgft 

^1-;!.^ fc^^'-ei ^v>o — b w/Aw^^'s 5 <£ ^9^^ v^^^i'ii. ss^S'fb^^B 

[0 0 18] 

MH> ±i5«^SAS(i. p:^-^;^i$-jt:^flibiKi [L]^/c^) 0. 7 [g]mTT?^^ - 

Lv^o t^5^<^j:^ H^ »^MA=^#a-effiffl-t-^^^t^ii. m-^^^mmmwi cl] 
mj^kzi-ofzifi. ±.^vfzx^\z^ ^^^mKtm^^Mit^mBhiimt^x^fzixmi^-h^ 

[0 0 19] 

#:^/-;^?#-<kfflWl [L]^7t f9O*#SA*75^'0. 7 [g] i i9:^i < 'fc^ « 
[0 0 2 0] 

5& jbN A«7&^ ^tjbfflM i[L]2bfc!90. 4[g] )ikTX-^ ^hH^m-^ 
Lv^o ^(T^i^-g-icti, Ht-*^MAS<^{g:M^i):^i±W^^)<7)a;^^o 
[0 0 2 1 1 

tfz. #?LHii#7&^ Sc A) . Y (-fyhV^A) , La 

Ce (-kV'^^A) ^ Pr {y" "7 ^ ^ V -l^) . Nd ( ^T-^ :t A ) i^j 31^^'^^/t^±SS7^ 
mC'k^^ti: < t ^-miy.-h#t>- Lv^o *^MAi:M#^Mib^%B ii^^ffi^l- 
[0 0 2 2] 
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mi-^^t±^x^:ho Lfz^^K^r^ ±mLrzm^±m^t^mB<Dmmi^m^^i&Tir^^t 

<7) # 43 T it^ -e § ^ o 
[0 0 2 3] 

i-(iO. 5 ~ 1 0 0 ^^^-2. - t^^'J: LV>o i Ofi^^OjrhB r / A r {±. A 

/Ar>5^~0. 5 J; ^/h^v^t M#^JR<fc^%B OST-#B r v^Xti«^M A<^> 

mmi^M^^i. m^^mit^<i^B:^^m^x^iiMmi^±imn^f^x\^^^'^xm. xa. * 

ttj:^o -Ij. B r XAvi)^l 0 0 Xy)i^^\^>^^Xit. mm^M^t^^B (Dm.=fnB r 
[0 0 2 4] 

o ^ o #±SM7n« c^zx^ ^m±m<t^m B <Dmmm±i&r ^w±\^fztLxi, 

Cw/Bw^^~5 i !9#v^J#^-eii. ^±«7t;*C;5^~M#^M'fb^%BlC^LT/>:& < 
[0 0 2 5] 

[0 0 2 6] 

t^w$Lv>o ro^-^tcii. mm'±m'i\:^^B:h^^mm^<^^^mx'^^-7ummti. 
x<dm^^ml. ^ij^i <i^^#;^4'<7)Hc. CO. NOx ^mt-r^o 

[0 0 2 7] 

JaJ.T. 1 -miMm 1 5 25.y*^J:b«cfJ 1 -itmm 1 1 J; 19 ^§|H^ic#*#:^^'J^t#-<li 

[0 0 2 8] 

1 ) 

m'^M-XP fi!}^0 . 3[%]. Co/&«5. 0[%]t*^i'9lr^#?LKti#T'^^7T;V5-^ 
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K^m. ^m^^fz^k. 1 5 0 [x:]x 2 0 mmmmik. ^^^vw^^n o o [°c]x i 

g ] h 1 0 [%]?im^^7Xv#?ft i 570[g]t*T;v5 -7 h t'i^A T ;v 5 

h«/N-*i.»# (9 0 0-b;v/2 . 55;v) irSALT^«irT^^SiJ>^9 V =^I^*L 

10 0 2 9] 

2 ) 

5ft'mCo (II) eTfcfni^^Tjfti^ t::5imN i (II) 6 7jcfDt;=^'ffiffiL-C^Jfe^Jl i:|WI 
[0 0 3 01 

{%mm 3 ) 

*i&^J 1 tcisv^T. -?-Ofi!fe^^*P^O^«mc o ( I I ) GTK^^f^ft J? ^::5fmF 

e (III) 9 7XfnfitJC0»^7n*m«:-trF e /6^^5. 0 i 9 t'H^L. #?LR 

ffi#-t!-ab^ T i 3 [%]fl#7 T;V5 ^t'-M-{t. 1 5 0 [t:] X 2 0 mmttWik 

. ^^^-ijiLif 0 0 [t:]x 1 [BtreiiMj^L/co iiii#t±*ji^fl i hm\z^m^m\^x 

[0 0 3 1] 

{mm\ 4 ) 

nM^ii 2 *5 T . mi%n^mm(Dm k v - > n v t ^ > p t ?gmm'r±7X?#m i: mm. c 

o (II) 6 7Kfn%<7)v^*n^7C«m»-^'P t ;6^'0. 7[%]. C o tS^U 0 . 0[%]lC5&;Sct 
[0 0 3 2] 

(^iif!l 5 ) 

5SmP d7]c|#?^=^fflv^, 5imC o (II) eTK^nfecoff? t'ffimN i (II) 67jcSl%=lr 
fflv^. Y^Sn^7n*m»-^^P t^^^O. 3 [%], N i :^^'0. 5 [%] ^ J: d i^Pi^ t/i W 

[0 0 3 3 ] 

{mmm e ) 

5ft'mR h7Rv#l^fc?B^F e (III) 9 T^mm^^W^^i^i^W.^ . 7i:*m»-eR h:d^'0 . 
3[%]> F 6 75^^5. 0 [%] i ^ tC#?L®ffi#"e^;& Z r 3 T;V5 f-tctf: 

it, ^ft^-i^t: 1 5 0 [°c] X 2 0 mmttm^ik. 4 o o [r]x i mmm. 

[0 0 3 4] 

mmm i ) 

V - h n V T 5 > p t yimm'i47Xv#m }i mm. c o (id e lYmm^^w ^ \zmmyi n ( 

II) 6 7XfPt/^fflV>, ^(Dtl^-a-TlcM^TH^J^^-eP t7&^^0. Mn^^S. 5[ 

%]i:>&;S.J;^i;#7L«fi#^-t?*'2.r T;V5^lc^S:$^/v:f^. 1 5 0['C]X2 0 [^W] 
%tmk\^. ^%%:M.^^zx A 0 0 [t:]x 1 [^^]ML./s:o mi^f±«M 1 tlWI^t^^SLS 

[0 0 3 5] 

s ) 

h n >?T 5 >- p t ?fmmi47Xr#rw tift'itc o (II) 6 7X^nt/c7)ft ^ \z.-mmz n 6 

7X^nt/^fflv^. ^co^E-^TfcvM^TC^m^-eP 3 5 [%]. Z n /5^^0 . 3 [%] h ts: 

^ J: ^ K^lMm^X^)^ y T;v 5 ^t%$-i^/if^. 1 5 0 [°C] x 2 0 [B#r4]^ 

i^L. ^^Mt^'t::t:4 0 0 ["Clx i [B#rBl];tjfej^L5to J^J.I^ti^»J 1 Iwi^ltl^M^ife 

[0 0 3 6] 
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v; - h u VT 5 > p t mwrn^i^i^W^hmMC o (id e 7XfP%<75rI^7jcv#v^^r. Tc 

^^^l:- p t 0 . 5 [%] . C o 0 . 0 [%] ^ ^ S J: 9 t^#?LKffi#tr* ^ 7 T ;v 5 
-:M;r%T«^ ^m^^. 1 5 0 [IC] X 2 0 mnittrnk. 4 0 0 [°C] X 1 [ 

[0 0 3 7] 

imMm 1 0 ) 

#?LgS#T? ^ ^ 7 T ;v 5 :^ t:: > C e (III) 6 7|cf D t> ^ # 7Xv#'(S^ ^ ^» L . 

1 5 0 rc]-c-«t^> ^^%:M.^r^x^ 0 0 [°c]x 1 [0#rH^]«L-c. m^ftw^ (C e 

0 2i:LT) 9 [w t %] C e T;V 5 *»/^o ^^^^ v- h n v T 5 > P t 

mm'r47]c?#?"& t iim c o (id e 7Xf n% <7) ri^7icv#vs ^ 7c*m» p t o . 3 [ % ] > 

Co^^~5. 0 [%] i d t;#^tt/cC eiB#7 t;V$ -^(Cftm. 150[ 

°C]X 2 0 [0#Fb1]^M^> 4 0 0 rc]x 1 [Btr^]«L7to JiJ>Pf i±«M 

[0 0 3 8] 

{mwi 1 1 ) 

^TLHa^-e ^ ^ 7 T ;v ^ ^ ffi'MN d 6 tK^D ^ # tr 7X^S?£ * -a-ft L . 1 5 0 [°C] "t: 

4 0 0 rc] X 1 [^^]«lt. mm (n a 2 o 3 lt) m 

3 [w t %] ON d ffl#7 t;v 5 ^ ^tf/co -i^t^. h n V T ? >- P- 1 ?iimmtt7KvS 

mtiimFe (III) 9 7KfDtJ<7)?1^7K«lr7C«»-eP t^^^O. 3 [%]. 

. 0 [%] i: ^ ^^#e>:JX7tN dii#7 -^t^Vtits 1 5 0 rC]X 2 0 

[0#K]^M. ^^^S4^iwT4 0 0 [°C]X 1 [Bff^]M^b/io W^M^Mm 1 tmt^ 

[0 0 3 9] 

(^Mf II 12) 

m'fbAumTK^t^ilii^N i (II) GTKfniiJOrl'^TRvte^TG^J^^T'Au^^'O. 5 
[%], N i 0 [%] i ^ t'^?Lra#T'*^ 7 T;V5 -^a^-^. 15 

0 [t:]x 2 0 mn\%m\^. ^^M-ruf i'T 4 o o [°c]x i [^F^i-ML/to 

Ml t |WI«(i^$!{kS=SriiL-C. ^MMl 2 0K#^L7^^o 
[0 0 4 0] 

mmi 1 3 ) 

^^LSJi^t?*-?) Z r 3 [%]ffl#7 t;v5 ■^r?^'mY7K^n%*^tf7)cv#vfi*#rf:b. 1 
5 0 VWttm^. s^^m-ft'T 4 0 0 [°c] X 1 [p#r^]'M^LT. m^bt; (y 2 o a t 

L-r) m#-t:-6. 7 [w t %]<7)Y- Z r fi#7 T;1/5 ^=S:#fCo ^t^s v^hnvT^^ 
P t5im^147XJ#fSi:5fe'^N i (II) 6 7Kfn%<^m^7Xv«*7C#^*-eP t >&^0 . 3 
[%]. Ni7&«5. 0 J: ^ t^#^^x/iY-Z rffi#7 -^t'rfttt. ^S^^t 

. 1 5 0 rc] X 2 0 inmttm^. ^%m:m.^\z-xa o o ccix i mm'M^\^fzo "im 

\%mW\\ 1 t [WI»tC^a=Sriit-C. *M^J 1 3 <^f^»t L/co 
[0 0 4 1 ] 

(*ife1^J 14) . . 

#-?LKJl#-^** y T;V5 ^iCFiimL a7Kfn%^'^tf7Kv§fS^#t5:L. 15 0 ["cj-efe 
^%M:M.^r^-X^ 0 0 [°C]X 1 [B#Fb1]MLT. m^bt) (L a 2 0 3 t LT) m# 
1 6 [ w t %] L a ii^ 7 7 ;v 5 ^ ^#/co v ^ h n v T 5 P t ISMmitt-^ 

mi:5«mco (II) 6 7Xfn!^<7)?^^7K«=&. 7G«m^-^p t >e»^'o. i [%]. co^^s 

. 3 [%] fcJ^^ t^#^tLfcL a-Z rffiW7 T;V5^t'ti:lt, ^r*$^t^ 15 0[t:] 
X 2 0 [B#PBl]|£i^f^, ^^^il^t^T 4 0 0 [°C] X 1 [B#r^]i^^ LfCo 1 ^ 

[0 0 4 2 ] 

5) , . ^ 

#?LKffi#^'e2b^ Z r 3 [%]*H#7 T;v5 •:^^c^imP r (n) 7K^% (n = 4~6) * 

ffiiE# 2004-3122638 



#il 2003-430737 ^-i^ I 7/ 



^iy:^mm^^mLfz1k. l 5 0 [■C]-t?|£;^. 4 0 0 [-Cl-e 1 [Btrai^^^^tcf-eML 

m^bW»-ea 1 6 [w t %]op r - z rfi^7 T;v5 ^=^#7to >i:t'5fmR h7Xvt 
mi:?#mCo (II) 6 7Kf|]t'C0fS^7jcv#m^7G«^^-R h7?)^^0. 3 [%]. Coi}^S. 
0 [%] i 9 ti^fbtL/cL a-Z rffi#7 T ;v ^ t::»it> 'a-*^-^^ 1 5 0 [°C] X 

2 0 mmmm^^. ^^^M'^kxa o o rax i mmm^Ltzo ii).mmmmi tm 

[0 0 4 3] 

(Jrb^f !l 1 ) 

mm^-^h^y T)l^^i-KW:m. 1 5 0 [°C]X 2 0 [0#rB^]?g:)ft1i:> ^^^^"4^ 

t-r 4 0 0 [t:]x 1 mmm)iiLfzo nhKfznmm^B o o [g]^^--^^ ^ 5 o [g] 

t 1 0 m^*7lc^#?S i 570[g]t^T;v^ i-mMi^° y V K^X L. t;v 5 ^^i^' 

(9 0 0-fe;V/^2. 5 5 ;V) iZ^XLT^^^j^it'irT^^flJ;^^ V =^1^* 
Lf^mi 2 0 [t:]tiTf£;^L. Mic^^^v^4'iCT4 0 0 [VlX-m^LX^^-^ 
^ n - X ^ > L. Jt8c15l) I (DUm-^nfzo 
[0 0 4 4] 
(Jfc«e1^J 2 ) 

>>- ^ h n V T 5 > P t Iim@ttt7jcv#fi^ i: 51 m Co (II) 6 7Xf P <7) tl-^TRv^-ft t^ju 
m^Mxp t:^^3 . 0[%], Co/6s~5. 0 [%] J; ^ t'^^LSffi-f^^-e^^ 7 t;v5 

i^mm. 1 5 0 [°C]X 2 0 [B#FBl]?£^f^. ^^^rb-^- tiT 4 0 0 [r] X 1 [B# 

mm)^Lfzo mmmtmi tmmi^mm^mLx. i:mm2(DnntLfzo 

[0 0 4 5] 

iitmm 3 ) 

7 rjv^i-Kmm. ^m^^. 1 5 o [°c] x 2 o mmitm^k. 
tiT4 0 0 ["cix 1 [^^]'«L/co iikm±nmmi tmm^iem^mLx. itScMso 

[0 0 4 6 ] 

iitrnm 4 ) 

h n ~:>^T 5 > P t mBmnTK^m^inm^^x p t-d^o. 7 [%] ^ i d ^'#?L 
®fi#'^*^ 7 t;v5 ^t't^it, 1 5 0 [°c] X 2 0 [B#rBi]?£M^. 

izx 4 0 omximmmmLfzo &.miiMmmi tmrni^^m'tmLx, itmm4(D 
m.m-t Lfzo 

[0 0 4 7] 

(J:h«C^J 5 ) 

t-tc«?t. 1 5 0 rax 2 0 mmm-mM. ^MMm^KX4 0 0 [°c]x 1 [ 

wmi-mi^vtzo iikw^t^Mmi tmrniz^m^mLx, itmm5(Dm.ntLfzo 

[0 0 4 8] 

iitmm 6 ) 

mmR h7K^#m*7c*m»:-eR h^^o . 3 [%] J: 7 t;#?L®?M-e^^ Z r 3 [ 

7 T)]^<i-izmm. ^m^^. 1 5 0 ["cix 2 0 mmitmM. ^m^^m^kx 
4 0 0 [t:]x 1 mmm^\^fzo &.mtmmm i tmmKmm^mLx, itMtm6(Dum- 

t Lfzo 

[0 0 4 9] 

atmm 7 ) 

mmco (II) 6 7XfnJi^*#tf7]cv#?w^7n*m«:"ec o^^5. 0 id 
limmx:^^y 7;v5 ■^t'ft*. #ft$^^> 1 5 0 [r]x 2 0 [B#r^]^:^m. ^^^m 

i+>tCT4 0 0 [ICIX 1 [^^]«L/^o mi^{i^»Jl t Wi':J3tS^*feLT. ib^^ 7 
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[0 0 5 0] 

amm s ) 

^j-yuPT^yPt 5immi47Xv#m=^7C*m#-e P t 0 . 5 [%] 1 5fe ^ i d i;#?L 
7 t;v5 ^t^tsm. 1 5 0 [t:] X 2 0 [Bf ^^^if 

tr-r 4 0 0 [t:]x 1 [B^KlML/io Ja;i^{i^ifeMi ^iwi^t^M^ML-c. irb^cMso 

[0 0 5 1 ] 

amm 9 ) 

jt«tf!ll-e#^:?^/i|i!bS^*2 5 0 [g]t. itmm 7 X^W h fitzMMnM 2 5 0 [g]i: 

^_^^i.5o[g]fcio i%mm^m7mm 1570 [g]t^T}i^^i-mmn^°y > 

[0 0 5 2] 

(J:b«C^J 1 0 ) 

1 5 0 [t:] X 2 0 mmmm^^. ^%%m^ t^-r 4 o o [°c] x i mmi 

[0 0 5 3 ] 

(it^f a 1 1 ) 

- h n V T $ > P t ?Bmmtt7XW'^7C*m#-e F t:d^O. 1 [%] i: ^ J: ^ l^#-?L 
KSfr-eab^ 7 t;v5 ^-m^^. 15 0 [°c] x 2 o [Bf 

^rT4 0 0 [°c]x 1 mmm^\^f^o M^^mmmi tmrn^^^m'^mLx^ itmmi i 

[0 0 5 4] 

cic-e. ±tm¥tmmi<^^':>xnhfLfzu.mi. i^kTo-jfrnKx^xm-m^tifzo 

[0 0 5 5] 

<mmm^mk> 

B&^M^WiYM6%n^>^y>^^i^^^X. mMXnU&l 0 0 [t:]i::f^^L. 5 0[ 

nmiKt>fz-oxm^nm.^n'^fzo ^^^^n mm:tLxM^:ffy')>i^^^^f^o 

[0 0 5 6] 

<mmwmmm> 

jiiBffitx*iiL/ci^sji#^<^-§i5^ < ^)&^^ mm^M^ 4 0 [L] t L-c. mmwmi 
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.1] 












ZM(-) 


1.000 


A/F(-) 


14.5 


NO(DDm) 


1000 


CO(%) 


0.6 




0.2 




0.6 


C02(%) 


13.9 


HC(ppmC) 


1665 


H20(%) 


10 







[0 0 5 7] 

±mmmmK x^xnh ntzw mmm(Dmmm ^m^mi^. tem-edxtiij 

^^zxWim^MmLfZo Wl^^'liBiLmi'^PJrM HF- 2 0 0 0 =^fflv^. iJni$MJ±^ 2 0 

o[kv]. wm^mi'^UKx^nofzo mm-j^mi. nmm^^^^^i^mmKx^mm 
o-®.it^ffiv>-c, Msm^iiiM (TEM) \z.^'()^m.m^^m.<D%'^^m^m-<fzo # 

Ofi^# (A r:S:iy^^B r ) ^ffliJSLf^o 
[0 0 5 8] 

i:^:«.07C*^'I4. ^i. ^?J^^-ff^> xm^fcrn^^^f* (XPS) ^fflv^Ttrofco ^ 
gf± PHI m^I^MM^W^ME S C A 5 6 0 0 X#v?fai A 1 - K « it (14 

8 6. 6[eV]> 3 0 0 [W]) . *m^^3t m L:ft«{J 4 5r ] (M^m$4[nm]) . 
ii|^J^UT2 [mm]X 0. 8 [mm], 0^#t'T. f^ff* ^ ^ v >i7 A fS± r glS LTpJ^ 

aj3S;cO-oi?^S7X* (7X*0. 2[%]/M*) ^4 0 0 [°C]X 1 0 L/cO-^, 
XPSM^^«Lf^o ffl^l$*t::-::>v^-Cii, SS^S^b-^^BO^ ^;V)fc>tt^t-B (0) 
s ^M#^JS^b'^%B=trB (X) hL. tLTv^;£,^#^S'fk'^t?B co ^ ^ 
t^OB (0) if^^^n^^ (0) /B (X) %ft^LrML/io 
[0 0 5 9] 

JiIB«M 1 1 5 . 1 -ihic^fl 1 1 i o -c#?>:l^fcii^*4-<7)fFffil^ 
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Bw) , M^mARZfmm±m'it^^^Bmi=?-n (Ar:5:t^~Br) RZf. Ul^mtBrX 
Ar. mm±mit'^mB(D')^^^)l^:^m(DB (O 75^^i^i6;£.tlJ^B (O /B (X) . 

rflt^KIMI:<^ t|i-4t^ ^ ^ L r ;& o 

[0 0 6 1 ] 

io[g]t?^i9. *^mA (pt) ^w?tffi(±o. 3[%]> Mm^m%mc o(Dmwm 

mas. 0[%]> [L]<^*#^A (Pt) OfiiAwtiO. 3[g]. M# 

^S'fb^^B'f ^'^t ^X^^#^M7C*C o OfiSB wti 5 . 0[g]"e*l9. Bw/Aw 
{il6. *^gA (Pt) 0*i^SAr«4. 8[nm]. M#^JS<b 

'^t;B4>i::'^S ^^^M##M7C*C o m^^UB r 5 5 [nm]!:* l9 ^ B rXA r {i 1 
1 . 5 -eab o H-^Mmm^^if-^k^ii 5 4 [%] -c^^ o f^o 

[0 0 6 2] 

1 0 [g]-e* ^ . «^MA (P t ) om^trnKJi 0 . 3 [%]. ^##S7i:*N i cofi^M 
Jg{i5. 0[%]. [L]cD*^mA (Pt) (DMMAwitO. 3[g]. MS 

^Sfb^tJBct'^^^S tL^31#^M7C*N i 0^»B wii 5 . 0[g] "e^ ^9 . Bw/A 
wtiie. 7-eabo5to tfz^ M^mA (Pt) (7)S^#Ar{±5. 3[nm]. M#^M 
'fb^t'Bt1='i-^t:iX'?)M#^Ji7n*N i 0*4i^#B r i±4 3 [nm], Br/ArtiS. 1 

. »^MIM^(7)^4b^{i 5 1 [%] -eabo/co 

[0 0 6 3] 

io[g]i?^^, *^«A (Pt) oifi#«i±o. 3[%]. mm^m jnm F e(Dmwm 

mii5. 0[%]. /N^5!7A^#1 [L]<7)ft#SA (Pt) <75MAw{±0. 3[g]s M# 
^S4k^%Bt1='t'^i^'L'2)S#^M7n*F e <Dm»B wti 5 . 0[g] "C* , Bw/A 
wfiie. 7-e2^o/Co tfz. *^^A (Pt) (^fe^#Art±5. 2[nm]. 
'fb^%B4't^^^ ^^^^#^S7G*F e <75#4^@B r {± 6 3 [nm]. B r/A r f± 1 2 . 

it^Mmm<^M*{± 4 8 [%] -e*o/Co 

[0 0 6 4] 

io[g]T'*!9. »^JiA (Pt) <^)ffi^Mi±o. 7[%]. mm^mjnmcommm 

mmO. 0 [%]. [L]C0*#J1A (P t) (7?maAwJ±0. 7[g]. 31 

m^mit^^^B^^z^tfi^MW-^mTtmC o (DMMBwitl 0 . 0[g] t:'^i9^ Bw 
/Aw{il4. S-X^^-z^fzo tfz. n^MA (Pt) cOfi^tlA r (i 4 . 9[nm]. MS 
^Jl<k'^#?Bi^'lC-^ttt^^#^M7n*C o (^li^SB r 8 3 [nm]. B r/A r {± 1 
6 . 9 ^) . lt-:^Vf^,^fl:(7)#<k^}± 5 8 [%] X-:k^fZo MMm 1 t IW|>it(7)lSv>^<b^ 

[0 0 6 5] 

1 0 [g]-e* . n±mA (p d) <75fi#?*si± 0 . 3 [%]. mm^minmN i comnm 

m^iO. 5[%]. [L]<7)«#MA (Pd) oMAwfiO. 3[g]. MS 

^Mjb^%Btt^tc#t ^^;|)S^^«7U*N i <^m4Bwi4 0. 5[g] tr^ i9 , Bw/A 
w}±l. 7-e^o/:o tfz^ n^MA (Pt) 0«i^#Ar{4 5. 0[nm]^ mm^m^it 
>a'%B'^'tC^^tL-2>M#^M7G*N i Ofe^SB r (±6 2 [nm], Br/Art4l2. 4 

[0 0 6 6] 

10[g3X-^l9> «^«A (Rh) OM^MtiO. 3[%]. M^^mTtmF e (D^mm 
EfiS. 0[%]. ^N-5!;i.»*tl [L](^*#^A (Rh) <dMAAwI±0. 3 [g]. M# 
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^-v : 12/ 



^mit^^B^liZ^-tK^mm^mJumF e(7)MmBwli5 . 0[g] T'*i9. Bw/A 
wtil6. t/i. »#mA (Pt) <7)|£^#A r {± 2 . 8[nm]. 

'fb'^tJB'+'tc^t ^^'?.M#^S■7^*F eO*S^#B r ti9 6 [nm]. B r/ArtiS 4. 
3 -e* ^) . Wi^v^mmco^^b^ii [ 7 3 %] ^^ab o /Co 
10 0 6 7] 

3o[g]T?^^. $ifeSA (Pt) <7)ffi#?ts{io. ![%]> mm^mjTimMnmmm 

mii3. 5 [%]. 1 [L](^«^^A (Pt) (T^MiAwfiO. 3[g]. 

^S<b'^%Bil3tC'^^tL^S#^m7t;*F e <DMB w{± 1 0. 5[g]T'^i?. Bw/ 
Aw{±3 5. 0-e^ofco i/c. «^«A (Pt) OS^^SAr(il. 0[nm]. 
JR-fb^^BPf't^^Sn^S^^STC^F e 0*iT-#B r ti 7 6 [nm]. B r /A r ii 7 6 

. 0 -e^ ^ . mxu.mk<Dm^mi>t 5 7 [%] -e^ o /co 

[0 0 6 8] 

io[g]T-ab^). »^«A (Pt) (Dtmrnm^to. 3 5[%]. mm^^jumz n(Dmn 

Ml±0. 3[%]. /^-:^7i.*tt 1 [L]cO«#SA (Pt) <7)mftAw(i0. 3 5[g]. 

mm^mit^^^B^^z^ttt^m^^mjumz n<DmMBwao. 3[g] -e^i9. bw 

/AwtiO. t/^, ftifeMA (Pt) OJg)r^#A r l± 5 . 3 [nm]. 

S'fk^%B4'H'g-t tta^S^^TC^Z nOfi^#B r {i 3 5 [nm]^ B r /A r (± 6 . 

6 -e^ i9 . mxm.mk<Dm\:mi 3 s [%] -c^o 

[0 0 6 9] 

io[g]-c*^. M^MA (Pt) <75fi#itjK{± 0 . 5[%]. mm-^mjumc oomm 

miilO. 0 [%]> ^^-5f/A^*t 1 [L]c75»^MA (P t) c^fi^AwttO. 5[g]. M 
^^m'lt^^^B^K^tfl^MW-^mjtmC o (DMMBwitl 0 . 0[g] T^*)19. Bw 
/AwJ±2 0. 0-e^o/Co t /c, *^«A (P t) <0#iT-#A r 7. 3[nm]. 
^S'fb^il^BPftr^^ tL;g>^^^S7G*C o (^Si^JflB r (±7 3 [nm]. B r/A r {i 1 

0 . 0 T'2b f9 ^ »iMi^l^m<7)^<b^}i 6 3 [%] -C* o Tto 

[0 0 7 0] 

^ 1 1 0 [g]-t?^ 19 > M^JSA (P t ) <7)ffi#^JK«0. 3 [%]^ «#^M7n*Co 
C7)ii#«f± 5 . 0 [%]. #±IR7G*C e (7)ffi#M{±m'fktJm#tr 9 [%]. ^^-iJ Am 
#1[L]<7)«^«A (Pt) CDSfiAwfiO. 3[g]. mm'^m^it^mB^f/Z^tK^M 
##S7C*C o (DlliB wJi 5 . 0[g] X #±II7U*C e <^mSCw{± 9 . 0[g]Tr^ 
!9, Bw/Awi±16. 7. Cw/Bwi±l. 8-eabo/Co ^fc, *^SA (Pt) Ofe 
^^#Ar(i3. 9[nin]. M#^JS<k^i^B ■t't::^* tL^^S^M%*C o <?)©^@B r 
ti 5 5 [nm]-^2b «5 . Br/'Ar{±l4. 1 "C^o fco W^i^l^m*^^^^^^^* 6 3 

[0 0 7 1 ] 

1 1 0[g]-eab^). «^J1A (Pt) <7)mWmmiiO. 3[%]. «#^S7G*Feoa# 
zft^{±5. 0[%]. ^±«7c*Nd(7)ffi^t7lJSl±SMtt/m«:-e3 [%]. 
L]C9*^^A (Pt) c7)S*Awl±0. 3[g], il^^^^fb-^i^Bcf-i'-a-S^^^M^^ 
S7U*C o <75BSB wt± 5 . 0[g] . *±a7G*N d<7)MCw}i3 [g]T!^* Bw 
/Awi±16. 7. Cw/BwfiO. t /c. *^MA (Pt) 0|£^#A r 
{i5. 0[nni]. ^l^^M'fb^tJB4'l''&t ^^*M#^S7^*N d<7)|£i^f5B r tie 5 [ 
nm]. Br/Ariil3. 0 "e* D > WAt^il^t^^Tj^'fb^ti 5 9 o f^o 

[0 0 7 2] 

1 1 0 [g]-e*)«9. «^JiA (Au) omwmmito. 5[%i. mm^mynmi^ lomn 
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^SiilO. 0 [%]. Aft^t 1 [L]«0»^«A (Au) COfiSAwJiO. 5[g]. 

^S^m<^:^^^B'^•^^'^ti^^M##W.7^*N i <7)m*B wli 1 0 . 0[g] t?^ ^9 . B 
w/Aw{±2 0. OTr$>o/io tfz. M^mA (Au) C0|iMAri±7. 6[nm]. 31 
#^M4b^^^B*^^^ttL-5.M#^«7n*N i (^*i^#B r (±6 8 [nm]. B r/A r {± 
8 . 9 tr* 19 . »^l^am<7)^^b^{± 2 6 [%] t?^ o f^o 
[0 0 7 3] 

I 1 o[g]t:-^^. *#JiA (pt) (Dmwmmiio. a [%]. 3i^ik^7G*N i <^ffi# 

Mii5. 0 [%]. *±«7C*YOffl#?M{im«m»-tr6. 7 [%]. ^-^^iJJ^mUl 

[L]o*^JiA (Pt) oMAwtio. 3[g]. mm^m^it^^B^K^tn^mm^ 

m5t;*N i C75MB wt± 5. 0[g] > ^±ffi7C* Y OfiSC w 6 . 7[g]-e^l9. B 
w/Aw{±15. 7. Cw/Bw(±l. 4^^, «^SA (Pt) eo#i^@A 

rtiS. 0[nm]. M^^S-fk^t/B l^l^t :h.^MS^^7C*N i (^|£^#B r 4 3 
[nm]-eab<9. Br/Ar{±8. 6 X-^^fzo W^Um^omtmi^ 5 5 [%]'(t^'ofzo 
[0 0 7 41 

1 1 0 [g]t:-^ i9 . -t^MA (Pt) (Dmwmmito. m^^mtu^c o<^ait 

?*^{±3. 3[%]. ^±«7n«L a<7)ffi^t7M{±m«m#-ei 6 [%]. 
[L]0*^SA (Pt) (Om»Aw(40. l[g]. ^S^S^b^tJBfft^^S tL^M#^ 
Jl7C«C oOMBwfiS. 3 [g] . *±«7C*L aOMCwii 1 6. 0[g]-t?*i9 
. Bw/Aw(±3 3. 0. Cw/Bwi±4. S-^^o/io *^MA (Pt) <7)fi^ 

®Ari±l. 3[nm], M#^S^b^t/B 4^ *^^M#^M7n«C o (?)3SS[^#B r i4 

3 2[nm]> Br/Ar{±2 4. 6 t?^ »9 . »^l^l^fi:60?t^k^f± 5 7 [%]-t?^o7to 
[ 0 0 7 5] 

I I o[g]-e*i9. «^SA (Rh) (Dmwmmi^o. 3[%]. m^^stc^c ocj^sw 
itffi{4 8 . 0 [%]> ^±«5n*p r (DmnmmtM'itmm^x- 1 e [%]. ^n^:^ i 

[L]<7?*^MA (Rh) coSfiAwiiO. 3[g]. mm^Mit^'^^B^lz^tfi^mm^ 
JRtc^C o(75S«Bw(48. 0 [g] . *±«7E*P 1- «om»CwJ± 1 6 [g]-e^ i9> B 
w/Aw(±2 6. 7, Cw/Bwtt2. 0-e^o/io tfc. «#SA (Rh) mt'f-^A 
r(40. 9[nm]. S^^M'fk^tJB •t' ^^^#^^75*0 o Ofi[T-#B r ti 8 6 
[nin]-e*!9> Br/Ar{±9 5. 6 X-;^<3fzo mXUmk<Dmtm\i 6 5 l%lX-^'ofz 

O 

[0 0 7 6] 

1 0 [gj-eab^. «^JSA (Pt) (Dmnmmito. 3 [%]. i 

MA (Pt) OMiAw{±0. 3[g]-e2bo/^o »^MA (Pt) cofe^^A r {± 

4. 6[nm]. litA^a^^^f^^^'ft^fi 9 [%] "C^ o /Co 
[0 0 7 7] 

i:tmi2X-n(^flfz^^^^^^UK^- y ^ti7tMm{±^^-:^A*# 1 [L]^/ci9 1 

io[g]-e^i?. *^mA (Pt) 3 . o[%]. mm^mitmc ocDmwm 

^«5. 0 [%]. 1 [L]C0*^SA (P t) OMAwttS . 0[g].^# 

#S'ffc'^tJB"t'lC'^^tL;£,M#^S7C*C oOmiBwi±5. 0[g]t?^*t9. Bw/Aw 
t±l. 7-e^o7to t/t> *^SA (Pt) (D®?-@Ar«2 1. 0[nm]. M^^^S^b 
B t ^ mm^mTtm C o<D^^mB r lib 6 . OlnmlX-^^. Br/Ar 

{i 2 . 7 tr^ o mx^mk<Dmtmii 5 5 [%] tr* o tzo 

[0 0 7 8] 

f3»9 1 1 0[g]-e^l9. *^mA (P t) (Dmni^S.liS. 0[%]^ [L] 
(D^^MA (Pt) <7)SfiAw{i3. O[g]-e*o/io «^«A (Pt) <D^i^^ 
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Ar{i26. 0[nm], »iM^®^m<75?#-'fb*{4 5 3 [%] t?^ -o f^To 
[0 0 7 9] 

lOCg]^^*^). *#«A (Pt) Offi«J^{±0. 7[%]. [L]0»# 
JSA (Pt) OSfiAwtiO. 7[g]T'2bo/co t/c. »^«A (Pt) <7)^^=f$A r i± 
10. 5 [nm]. mXm.^^<^mtmii 3 8 [%]tr*o7to 
[0 0 8 0] 

1 0 [g]-e2b^). «ife^A (Pd) OS^?^;K{±0. 3 [%]. ^^^:^A**t 1 [L]co*^ 
MA (Pd) (DnmiAwltO. 3[g]-e^o/io ^/i. »#«A (Pd) (D^^#A r {i 
4. 9 [nm]. WiM^J^IiiOp-^b^ti 2 6 i%lX-^K^fZo 
[0 0 8 1 1 

10[g]-e*i9> «^J1A (Rh) Offi^ffmSfiO. 3[%]> 1 [L]<^*^ 

SA (Rh) c7)m»Aw{40. 3[g]^^abo/co t/c. *^MA (Rh) <^«i:^#A r 
2. 3 [nm]. ii-^i^^m<7)?|i-'fb^{4 5 1 [%]-e^o/Co 
[0 0 8 2] 

10[g]t?*^). S^^Mtc^C o(7)fi#2ftStt5. 0[%]. 1 [L](7)^^ 

#^S<b^%Bci3t3#t tL;|>^##JS7n*C oOt£MB r}4 4 8[nm]. 
^jk^ti 0 . 2 [%] o /co 
[0 0 8 3] 

1 0 [g]l:-* ^) . *^MA (Pt) <7)Jl#«K{iO. 5 [%]. [L]<7)«^ 
^A (Pt) (DMMiAwiiO. 5[g]-e*o/io t/i. «^MA (Pt) <^t£^SA r (i 
13. 0 [nm]. »^t^Cmm<7)»^k^t4 1 1 [%]-e*o/io 

[0 0 8 4] 

Jrb^M 9 -e#^b^^/c/^-:^ h $^^fc|WXfi(±/^-*i^S*t 1 [hl^fz (9 2 

2 0 [gjT* i9 . *^«A (Pt) (DmWmmiiO. 3[%]. S#^S7n*C o<7)ii#ift 
^{4 5. 0[%]. ^N-:^A*#1 [L]<7)*^MA (Pt) <^m4Aw{±0. 3 [g]. Mm 
^mih^^B iz^t fL:hmm^m7tm C oOMMBw li 5 . OCgJ-trabOs Bw/Aw 

1 6 . 7 o f^o jt^l^@^#:CO^'fk^t± 1 0 [%] X^ o 7^:0 
[0 0 8 5] 

1 0 xnhfifz^^^iJ AmtiZ^- h $tL7t|idj^fi{4/N-:* 1 [L]*fc !9 

1 1 0 [g]-e^i9. ft^JlA (Au) (Dmni^maO. 5[%]. [L]C0» 
^MA (Au) coSfiAwiiO. 5[g]-e*of^o t/i. *^^A (Au) 0*jiT-#A r 
(4 7. 9 [ n m] . ^^^^^(^^Wti 5 [%] "C^ -q /to 
[0 0 8 6] 

1 1 0 [gj-eab 0 ^ *^SA (Pt) omnmmito. i [%]. ^N-*A^;f=t i [l]co* 

^JgA (Pt) coMAwtiO. l[g]-e^o/co t/^. *^MA (Pt) (^*4^#A r 
1 . 0 [ n m] . »^Mmm<^)tHb^t4 3 [%] X^ o 7to 

[0 0 8 7] _ 

HI 3 ^ mmm 1 tit^m 7 ^it^-t^t. itmm 1 xMW^mimc o 

(D^-^m^^^fzi^^\z.^A^hirh'^\tm±^ . 2[%]-^^ab!9. M^Mtc^C o <7)^-Ci4 
ytmC o J; , ^<fc^^^2 7 0 ^ ^: ;^l|iitClRl±-r ;|> ^ ^ 

[0 0 8 8] 
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#11 2003-430737 



^-i^': 15/ 



tfz. mmm 1 titmm i -cmBn^iit^-n^mA (p t ) (Drnwrnm^i o . s [%] t 

IW]-t:^ 19 . M±mA (P t) <^f4^#A r ^SmL/cjt-e^o^^^ mm 1 (Dvf-jk^ii 
Jrbicfll 1 iOltJ 6 < . Mm^m%m C o =^ii3f ^ h iiJ: i9 nmMm^^Mi^i^^pi 

10 0 8 9] 

^ fz . irticf !l 2 J:b«i^!l 3 <^fil ^ ibScI" ^ ^ > ffi^^ ^ ilfz^MM A ( P t ) Oji^aS 
(±3. 0[%]-e|WI— . ?Hb^t±{5i?lWI;KcD^t-e2b 19 ^ ^#^S7f:*C o =Srffiif $^i:7t ^ t 
J; ;&W5SlJmi±^T:0-tr^;z,o L>e)-L. J:b^'i5!l2 -e#f3:!xf>:t^l4-*<7)*:^^A (Ft) 

> J:b»J 7 J: i9 > S#^S7n*C o co<^t:i±ti i: ^^^j!^^iftS14^^1#^^^^v>i 
/^o ^ivhom^i.^) ^ m-ffittOiSt ^if^v>M##S7E:*C o i:, *^MA (Pt) 
^^B#lifit#$^i-/ii i: i 19 , »^MA (Pt) cc)<^^ffi#$iifci#'^i:|WI»^> L < {i 
-?•tLJy.±(7)^»ffi'I4/5^~#'^^^^- t^^~^>0-<3/co -?-L-C. ^0?A*(±*#MA (Pt) fi 

{J if ^j? $ «^Ji A ( P t ) ^WLhV fz^^-r^ ^-oX^-M 
■^K^ ^ti)^^i)-^'ofzo 
[0 0 9 0] 

mm 1 ii^wj 1 0 ^itm-ri>t^ %mm 1 0 o^-fb^ii^^o i 

[ 0 0 9 1 ] 

t ^ «f II 2 . 3 is T ^ Jrbg^fiJ 1 L T ^jb^7&^^[^]± L X is 19 . ^#^«7G 

*N i . F e t /i:^^-^ ^) 1 t IWI^H-^^fb^^S^'Ifijii-;!) i h ^^6^i)^ofzo ^ 

(Di.n\^. *^MA (Pt) (OW^mm\tQ. 3[%]. 5 . 0 

i%'\<Dt^^K\t. M^^JHtc^Co. Ni. F e<DV^TtLlzi3V^T'J);«V^^'fh^>&^'#p5tL 

^ i t 75^^^56-0 /Co 

[0 0 9 2] 
[0 0 9 3] 

mm 5 jticM 1 ^: itm-t ^ t 'mtw^±. t -cis 19 . mmm 2 1 itm-t ^ t mm 

^Mtg^N i ^ii^ 1/10 h{^ti:\^-^if. MS^Stc^N i v^^-^tr^o T '^j 5fe ^ 

fIJg <7) W ^ tL i i: o fz o 

[ 0 0 9 4 ] 

^5fef!l6 t?}±^^'g•^;^«v>^'^b^75^~#P>:|^. Z r 3 y 7;^^ -^t^A^SA (R h 

) CDiiititJ^O. 3 [%]. ^#^«^*F e<59ffi^ift|g5. 0 [%]-eS#^-*7t:aF^lc}± 
^^v^?i-'fb^7&^# P> tL^ ^ t o /Co 

[0 0 9 5] 

*Mfij7t?li, ft^MA (Pt) c^ii^m^Sti 0 . 1 [%] hfg:V^75^\ M##^7n*Mn 

^iwiB#tcs#$-^^ci fcicj; 19. mMmi hwm\-:.mi^^mwm^hfhfzo 
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